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CARDIOTHORACIC IMAGINGAnomalous origin of left coronary artery from the pulmonary artery
in a 60-year-old womanYinsu Zhu, MD, Lijun Tang, MD, PhD, and Yi Xu, MDA 60-year-old mother of 2 children who had been doing
heavy manual work for years reported a history longer
than 1 year of dyspnea, palpitations, and chest pain. She
had no coronary risk factors or history of cardiovascular dis-
ease. Her serial cardiac enzyme results were negative, and
the electrocardiogram showed nonspecific ST-T changes.
Coronary computed tomography angiography revealed an
enormously dilated, tortuous, and dominant right coronary
artery originating from the right coronary cusp (Figure 1,
A), with a large number of collateral vessels feeding the
left coronary system (Figure 2). The left coronary artery
(LCA) arose from the main pulmonary artery immediately
adjacent to the left sinus of Valsalva (Figure 1). The left ante-
rior descending artery and left circumflex artery were
branching from left main coronary artery. The left coronary
system, including left main coronary artery, left anterior de-
scending artery, left circumflex artery, and their diagonal and
obtuse branches, were dilated and tortuous. A diagnosis ofFIGURE 1. A-C, Coronary computed tomography angiography demonstrates t
rial (PA) trunk. The right coronary artery (RCA) originated from the right coron
onary artery; LAD, left anterior descending coronary artery.
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(ALCAPA) syndrome was confirmed. The left ventricular
ejection fraction, as evaluated with cine cardiovascular mag-
netic resonance, was a little decreased (50%), with anterior,
anterolateral, and anteroseptal wall hypokinesia and mild
mitral regurgitation. The ischemic area characteristically
involved a subendocardial layer of the basal to midseptal,
anterior, and apical anteroseptal segments, as confirmed
with late gadolinium enhancement (LGE) cardiovascular
magnetic resonance (Figure 3).
Because of the patient’s advanced age and her family’s
request, she was discharged home on medication, including
aspirin (INN acetylsalicylic acid) and losartan potassium
(INN losartan) a few days later. After 9 months of follow-
up, she remains free of severe symptoms.DISCUSSION
ALCAPA is a rare congenital anomaly, also known as
Bland-White-Garland syndrome, and accounts for about
0.25% to 0.5% of congenital heart defects.1 Symptoms
usually occur in infants 1 to 2 months after birth because
of left-to-right shunting from the higher pressure left coro-
nary arterial system to the lower pressure pulmonary arte-
rial system. The patients may survive into childhood to
adulthood, however, with clinical presentations varying
from symptomatic chronic mitral insufficiency to global
ischemic cardiomyopathy.2,3 Factors that may lead to sur-
vival beyond infancy include the development of collateral
circulation from the right coronary artery to the LCA
and reversal of flow from the pulmonary artery into
the LCA. Our patient’s lack of symptoms for many years
until presentation may be related to extensive collateralhe origin of the dilated left coronary artery (LCA) from the pulmonary arte-
ary cusp. LV, Left ventricle; LM, left main artery; LCX, left circumflex cor-
gery c May 2014
FIGURE 2. A-C, Volumetric rendering images demonstrate the dilated right coronary artery (RCA) and left coronary artery system. Extensive collateral
vessels between them are presented crossing the free wall of the right ventricle, the inferolateral wall of the left ventricle, and the apex of the heart
(within asterisks). LAD, Left anterior descending coronary artery; OM, obtuse marginal branch; DA, diagonal branch; PDA, posterior descending artery.
FIGURE 3. A-C, Late gadolinium enhancement images from cardiovascular magnetic resonance show varying degrees of subendocardial late gadolinium
enhancement in the basal to midseptal, anterior, and apical anteroseptal segments (black arrows).
Zhu et al Cardiothoracic Imagingvessels between the LCA and right coronary artery, which
provided enough oxygenated blood to the myocardium.
In our patient, coronary computed tomography angiog-
raphy provided direct visualization of the LCA arising
from the main pulmonary artery, which is the diagnostic
hallmark of ALCAPA syndrome. It also revealed a dilated
and tortuous right coronary artery and dilated intercoronary
collateral arteries along the epicardial surface of the
heart. In addition to coronary computed tomography angi-
ography, cardiovascular magnetic resonance is a good,
noninvasive, radiation-free investigation in the preoperativeThe Journal of Thoracic and Carand postoperative evaluation of ALCAPA, not only assess-
ing left ventricular systolic function but also helping to
determine myocardial ischemia and viability.
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